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[57] ABSTRACT

A railway vehicle having a primary suspension with a
reduced longitudinal stiffness at the axle comprising a
downwardly inclined pair of longitudinally opposed
elastomeric material springs mounted to the axlebox
such that the axis of the axleset is substantially verti-
cally displaced from the plane of action of the resul-
tant longitudinal stiffness of the suspension.

S Claims, 2 Drawing Figures
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1
RAILWAY VEHICLE PRIMARY SUSPENSIONS

This invention relates relaes to railway vehicle sus-
pensions and in particular to a primary suspension of
elastomeric material acting at the axlebox of a vehicle.

Conventional axlebox suspensions of this type com-
prise a pair of elastomeric material springs arranged
longitudinally of the vehicle and one at either side of
the axlebox. The springs are inclined downwardly
towards the axis of the axle and are stressed both in
shear and compression under the weight of the vehicle.
Variaton of the spring dimensions and the downward
inclinaton allow some adjustment of the suspension
characteristics but the ratio between the vertical, longi-
tudinal and lateral stiffness of the suspension 1s typi-
cally 1:4:2. Consequently the longitudinal stiffness 1s
high which provides for effective axle location.

However, in some cases, for example where a degree
of self steering 1s required, 1t would be advantageous 1f
the longitudinal stiffiness could be reduced and one
object of the present invention is to provide a means of

selectively reducing the longitudinal stiffness of the -

SUsSpension.

According to one aspect of the present invention a
railway vehicle including a primary suspension com-
prising a downwardly inclined pair of longitudinally
opposed springs of elastomeric material each mounted
at their lower end upon an axlebox supporting an axle-
set and adapted for connection at the other end to the
vehicle body is provided wherin the axis of the axleset
1s substantially vertically displaced from the plane of
action of the resultant longitudinal stiffness of the sus-
penson so that the effective longitudinal stiffness at the
axlc 1s reduced.

The axis of the axle 1s preferably raised vertically
above the plane of action of the resultant longitudinal
stiffness and this can be achieved by providing on the
axlebox downwardly extending extensions, one on el-

ther side of the axlebox, for abutment by the springs.
The elastomeric springs may be of the rubber-bonded

to metal type with or without bonded interleaving
plates of metal and the springs may be of the tlat or
chevron type (i.c. V-shaped rubber blocks and plates).

Other aspects of the invention will be made apparent
in the following description of one embodiment of the
invention, by way of example only, in conjunction with
the diagrammatic drawings in which:

FIG. 1 is a side elevation of the primary suspension
for one end of an axleset of a vehicle; and

FIG. 2 shows thc geometrical arrangement of the
stiffness components of the suspension.

The suspension of FIG. 1 1s for a single axlebox 1
which supports an end of a wheel and axleset 2 in con-
ventional manner. The axlebox 1 has provided a down-
wardly projecting extension 3 at each side and each
extension 3 has a substantially flat spring abutment face
4. The abutment faces 4 are each inclined to the verti-
cal as shown.

A vehicle sideframe 5, extending longitudinally of the
vehicle has a pair of downward extensions 6 which
provide outer spring abutment faces 7 which are sub-
stantially parallel to and spaced-apart from the abut-
ment faces 4 on the axlebox. The sideframe has a gen-
erally U-shaped cut-out 8 to allow clearance for the
axlebox 1.

A pair of rubber springs 9 arc provided one between
each pair of opposed abutment faces 4 and 7. Each
spring 9 comprises two rubber blocks and an interleav-
ing plate. |

S

10

15

20)

25

30

35

40

45

50

55

60

2

The rubber springs 9 are thus loaded 1n shear and
compression when supporting the vehicle, and the
components of the stiffness of the suspension at the
axle in the longitudinal and vertical directions of the
vehicle are K; and K, respectively. FIG. 2 shows the
stiffness components which interact to produce the

effective stiffness K, at the axle.
K, is made up of two stiffness components: one K,

due to the rubber stiffness about O which is the point at
which the plane of the longitudinal stiffness Ky inter-
sects the vertical axis through the axleset and K, due to
the vertical force at the axle bearing about O.

K= y"2 [(K;p3®) + (K3 + (2K)]

and

therefore about O, K;= K, + K, and K, the longitudinal
stiffness at the axle equals the reciprocal sum of the
direct longitudinal stiffness of the springs at the point O
and the stiffness due to rotation about the point O 1.e.

However, the mvention makes y a substantive value
e.g. 12 inches.

Thus K; the longttudinal stiffness at the axle 1s less
than the longitudinal stiffness factor K, due to the
springs themselves and the distance y of the axle center
line above the plane of the longitudinal stiffness K, has
caused the effect. By adjustment of the distance y the
stiffness K; may be reduced dependent on the required
suspenston characteristics. .

In the above equation, K, 1s the longitudinal stitf-
ness due to shear; K, is the conical stiffness of a single
spring; W 1s the force applied 1n the y direction, y, is
the distance of the line of action of the longitudinal
stiffness due to shear K., . above K, y.. 1s the distance of
the line of action of the longitudinal stiffness due to
compression K., below K,.

Having now described my invention, what I claim is:

1. A railway vehicle including a body and a primary
suspension comprising a downwardly inclined pair of
longitudinally opposed springs of elastomeric material
each mounted at their lower end upon an axlebox hav-
Ing an axle and supporting an axleset and adapted for
connection at their other end to the vehicle body
wherein the axis of the axleset 1s substantially vertically
displaced from the plane of action of the resultant
longitudinal stiffness of the suspension so that the ef-
fective longitudinal stiffness at the axle 1s reduced.

2. A vehicle according to claim 1 wherein the axle
axis 1s displaced vertically above the plane of action of
the resultant longitudinal stiffness of the suspension.

3. A vehicle according to claim 2 wherein the ax-
lebox has provided a downward extension at etther side
for mounting the springs. |

4. A vehicle according to claim 3 wherein the springs
of elastomeric material are chevron springs comprising
V-shaped blocks of elastomeric material.

5. A vehicle according to claim 4 wherein metal
interleaving plates are provided in the springs.
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